The standard treatment for endometrial cancer is upfront surgery. However, surgical resection is challenging in locally advanced cases extending to the vagina, bladder, bowel, rectum, or parametria. Historically, these cases were managed palliatively due to the inability to escalate radiation dose safely and accurately, and there is a paucity of literature supporting definitive radiation for these patients. Technological advances in brachytherapy, including magnetic resonance guidance (MR-guidance) and interstitial techniques, have improved target precision and dose escalation without additional toxicity to permit curative management. We report two cases of unresectable, locally advanced endometrial cancers treated with MR-guided radiation.
Introduction
Endometrial cancer is the most common gynecological cancer in North America. Most cases are diagnosed at an early stage; 80% of women present with uterine-confined disease and have a favorable prognosis [1] . Surgery is the standard of care and consists of a total hysterectomy with bilateral salpingo-oophorectomy with or without lymph node dissection. Depending on clinical and pathologic risk factors, adjuvant treatments may be indicated. In some patients, up-front surgical resection is precluded due to medical comorbidities and/or disease extension to the vagina, bladder, bowel, rectum, or parametria. Neo-adjuvant or definitive radiation can be used in unresectable endometrial cancers. However, the prognosis is poor with an average survival of two to eight months [1] .
Treatment decisions for surgically unresectable patients are often based on data extrapolated from medically inoperable, recurrent, or adjuvant settings. The American Brachytherapy Society (ABS) developed consensus guidelines for medically inoperable cases [2] . Literature on surgically unresectable endometrial cancer is sparse and heterogeneous, making it challenging to apply to modern techniques [3] . Although there are limited data on the outcomes of localized unresectable stage III patients, ten-year crude local failure rates of 65% (32/49) to 67% (4/6) have been reported [4] [5] .
Compared with 2D techniques, magnetic resonance-guided (MR-guided) 3D brachytherapy in cervical cancer has improved target delineation and local control, and reduced toxicity [6] . Soft-tissue contrast resolution with MRI is superior to computed tomography (CT) and other imaging modalities, enabling better visualization of tumor and associated structures, such as 
Case Presentation
Patient A is a 73-year-old, post-menopausal, previously healthy female who presented with a surgically unresectable, clinical stage IIIB endometrial cancer. On physical examination, there was an exophytic cervical mass extending down the upper vagina, and involving the left parametria. Staging MRI showed a 7.4 x 6.4 x 6.9 cm mass extending down the uterus to involve the entire cervix, full-thickness myometrium and left parametria ( Figure 1A ). Staging CT scans showed no extra-pelvic disease. Endometrial and cervical biopsies confirmed grade 2 endometrioid adenocarcinoma; immunohistochemistry markers were equivocal but radiographically endometrial origin was favored. EBRT (45 Gy in 25 fractions) was delivered to the pelvis with weekly concurrent cisplatin. Clinical examination and MRI at the end of EBRT confirmed persistent left parametrial disease, which remained unresectable ( Figure 1B) ; and therefore, brachytherapy was planned. were contoured on T2-weighted MRI by adapting the principles of GEC-ESTRO recommendations on 3D image-based treatment planning in cervix cancer brachytherapy [8] .
For each brachytherapy fraction, an MRI scan was repeated with the applicator in situ to enable needle adjustment and adaptive planning, with improved visualization of the residual tumor and OAR geometry. Plans were generated in Oncentra (Elekta, Stockholm, Sweden) and evaluated using ABS planning goals [2] . Cumulative dosimetry and planning aims are shown in Table 1 and Figure 1C . If only historical, conventional 2D techniques or CT were available, visualization of residual disease and brachytherapy treatment would have been suboptimal with lower doses to the tumor and less sparing of OARs. In this case, follow-up MRIs up to 14 months showed no residual disease ( Figure ID) , although PET/CT imaging at 17 months showed two FDG-avid peritoneal nodules outside of the radiation treatment volume. The patient had no severe toxicity when last assessed at 18 months post-treatment. Figure 2B) . A radical abdominal hysterectomy and bilateral salpingo-oophorectomy and infracolic omentectomy were performed one month following EBRT. Final pathology demonstrated partial pathological response, with residual 4.5 cm lower uterine disease involving < 50% myometrium and cervix, and negative parametria (ypT2NX).
Patient A EBRT/BT EQD2 Doses
Since less than 1 cm of vagina was resected, she received adjuvant vaginal vault HDR brachytherapy (11 Gy in 2 fractions) to the upper 3 cm of vagina prescribed to a depth of 5 mm using a 2.5 cm diameter intra-vaginal applicator. She developed an isolated lower vaginal recurrence 12 months later measuring 1.5 x 1.2 x 2.1 cm on MRI with restricted diffusion and gadolinium enhancement ( Figure 3A) . Biopsy confirmed recurrent grade 3, endometrial endometrioid adenocarcinoma. As further surgery would have necessitated an exenteration, a customized vaginal mold was made to guide oblique interstitial needles through the recurrent tumor. Prior to MR-guidance and interstitial techniques, management of this case would have been suboptimal or even palliative (especially given the overlap with previous radiation) and likely associated with increased late toxicity. Here, a brachytherapy plan was simulated using an MRI. An MRI was repeated after insertion of the vaginal mold and interstitial needles for target and OAR delineation and PDR brachytherapy planning (prescription dose of 40Gy) in Brachyvision (Varian, Palo Alto, USA). In this re-treatment setting, MRI was essential to accurately delineate target volumes to avoid overlap from previous treatments; without it, OAR doses would have exceeded constraints due to marginal overlap with previous treatments. Treatment planning was based on the same principles as above and dosimetry took into account previous OAR doses ( Table 1 and Figure  3B ). MRI scans continue to show stable post-treatment changes at 40 months post-treatment indicating complete radiographic response ( Figure 3C ). The patient remains without evidence of disease at a follow up 40 months post MRI-guided, salvage interstitial brachytherapy, with mild grade 2 radiation proctitis and grade 1 vaginal toxicity.
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